Layer-by-layer assembled gold nanoparticles with a tunable payload of a nitric oxide photocage.
We report herein the design, preparation and characterisation of a new, water soluble, nanoplatform for the light-triggered release of nitric oxide (NO). This nanoconstruct has been achieved by exploiting a layer-by-layer approach to assembly a polyelectrolyte modified with a NO photochemical precursor, around citrate stabilized gold colloidal template. Combined spectroscopic and transmission electron microscopy analysis show that the layered hybrid nanoparticles remain stable under physiological conditions without any significant clustering along the different coating processes. The photochemical properties of the NO photocage are well preserved upon its covalent grafting in the polymeric skeleton, before and after the of the metal colloids. The direct and in real time monitoring of NO using an ultrasensitive electrode unambiguously shows the light-stimulated NO release from modified gold nanoparticles and demonstrates that the approach used permits the accurate regulation of the NO reservoir on the nanoparticles surface.